Developmental distribution of a cell surface glycoprotein in the sea urchin Strongylocentrotus purpuratus.
Recent studies from this laboratory have shown that an antigen recognized by a monoclonal antibody (MAb 1223) displays a bimodal distribution of expression in development of the embryo of Strongylocentrotus purpuratus. This molecule is specifically localized to the primary mesenchyme cells of the embryo, but is also found within the egg. In the current study, immunoelectron microscopy was used to determine the subcellular distribution of the antigen and to determine its fate during early stages of development of the embryo. In eggs, the epitope recognized by MAb 1223 was localized to the cortical vesicles. Immunoblot analysis of an isolated cell surface complex (CSC) that contained the cortical vesicles revealed the presence of a 130-kDa protein, as well as immunoreactive components of higher molecular weight. Upon fertilization, the antigen was exocytosed from the cortical vesicles and became associated with the hyaline layer, the fertilization envelope, and the plasma membrane. Subsequently, the epitope could be detected within small vesicles and yolk platelets. By 60 min postfertilization, the amount of epitope detected intracellularly or in the perivitelline compartment was greatly reduced. At later stages of development, when formation of the embryonic skeleton occurred, the 1223 antigen was principally localized to the Golgi complex and to the syncytial cell surface of the primary mesenchyme cells. Thus, the results of this study suggest that in S. purpuratus the 1223 antigen is stored and secreted from the cortical vesicles of the egg, degraded after fertilization, and then later expressed on the surface of the primary mesenchyme cells.